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(57)Abstract: 

PROBLEM TO BE SOLVED: To form prepits of a high 
density and high accuracy in a process for producing an 
optical master disk. 

SOLUTION: The prepits 10 are formed by the exposure 
pulse longer than the exposure pulse equiv. to the length 
of the prepits 10. The exposure pulse is divided to a 
plurality for the prepits 10 of a prescribed length or 
above. As a result, the exposure pulse is given long 
even in the case where the formation of the high-density 
prepits 10 is executed and, therefore, the length and 
width of the short prepits 10 are formed in compliance 
with the regulated sizes. As to the long prepits 10, the 
exposure pulse for forming the same is divided to a 
plurality and, therefore, such problem that the power of a 

laser beam is excessively high and that the width thereof is eventually made wider than the 
regulated size does not arise. The length and width of the long prepits 10 are formed to 
comply with the regulated sizes as well. Then, the prepits 10 are formed with the high 
accuracy. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical disk original recording manufacture 
approach of having been suitable for manufacturing the original recording of an optical disk with 
especially high-density DVD (Digial Video Disk) etc. 
[0002] 

[Description of the Prior Art] Generally, an optical disk is reproduced from optical disk original 
recording. That is, after forming the photoresist film on a substrate, optical disk original recording 
irradiates the laser beam based on an exposure pulse at this photoresist film, forms PURIPITTO, and is 
manufactured by developing this. An exposure pulse is the pulse signal which carried out eight-to- 
fourteen modulation (EFMrEight to Fourteen Modulation) of the original digital signal, and generated it. 
And based on optical disk original recording [ finishing / cutting ], the metal mold with which the 
PURIPITTO pattern of this optical disk original recording is called La Stampa by which the reversal 
imprint was carried out is manufactured, and the substrate of an optical disk is reproduced from this La 
Stampa. Under the present circumstances, the PURIPITTO pattern formed in optical disk original 
recording is imprinted by the optical disk substrate, and a pit pattern is formed. Then, an optical disk is 
manufactured by the pit pattern formation side of this optical disk by producing various kinds of 
******, such as a recording layer and a protective layer. 
[0003] 

[Problem(s) to be Solved by the Invention] In recent years, the densification of the recording density of 
an optical disk progresses, for example, minimum pitch length has become [ the track pitch ] 0.45 
micrometers by 0.74 micrometers with DVD. These numeric values are well understood whether the 
recording density of DVD is [ how ] high-density as compared with CD (Compact Disk) whose 
minimum pitch length a track pitch is 0.69 micrometers in 1.6 micrometers. However, in the optical disk 
with high recording density like DVD, when the optical disk original recording was manufactured by the 
conventional approach, it became clear that a PURIPITTO train could not be formed with high 
precision. 

[0004] Drawing 8 is the mimetic diagram showing the relation between the exposure pulse to which 
recording density carried out eight-to-fourteen modulation of the original digital signal, and generated it 
about the high optical disk, and PURIPITTO 101 formed on the photoresist film of the exposure of a 
laser beam based on this exposure pulse. Die length becomes short to the pulse duration of an exposure 
pulse, so that pit length becomes short, and moreover, as for PURIPITTO 101, the pit width of face w 
becomes narrow, so that pit length becomes short, so that more clearly than the graph of drawing 8 . For 
example, in PURIPITTO 101 of 14T, the die length of PURIPITTO 101 is shorter than the pulse 
duration of an exposure pulse as the die length becomes short with 5T, 4T, and 3T to supporting the 
pulse duration of an exposure pulse. Moreover, the pit width of face w of PURIPITTO 101 is narrow as 
it becomes short with 5T, 4T, and 3T to the pit width of face w of PURIPITTO 101 of 14T. Therefore, 
when playing the optical disk reproduced from such optical disk original recording, the pit where 
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******, 13T, and 14T grade are long becomes larger than proper width of face, modulation factors 
enough since the short pit of 3T and 4T grade does not reach proper die length and width of face 
produce a disk side radial cross talk, and the problem that a regenerative signal proper as a cause is not 
acquired produces these. 

[0005] The reason which such a phenomenon produces is that it has the relation of direct proportion, the 
pulse duration of an exposure pulse, and the power, i.e., the exposure side power, of the laser beam to 
which the photoresist film according to this exposure pulse is changed. That is, if exposure side power 
will become weak if the pulse duration of an exposure pulse becomes short, and the pulse duration of an 
exposure pulse becomes long, exposure side power will become strong. Drawing 9 is a graph which 
shows the pit width of face w of PURIPITTO 101 formed by the laser beam (PI and P2) with fixed 
power about the optical disk with high recording density every PURIPITTO 101 of each die length. In 
PURIPITTO 101 shorter than 5T, the pit width of face w narrows rapidly so that more clearly than the 
graph of drawing 9 . This is because exposure side power runs short so that it becomes short 
PURIPITTO 101 . On the other hand, power PI of the laser beam in drawing 9 P2 When it compares, 
even if it is short PURIPITTO 101, it is the high power P2. If it is a laser beam, it turns out that the large 
pit width of face w is secured. However, if the power P of a laser beam is raised simply, in long 
PURIPITTO 101, the exposure side power becomes superfluous and the pit width of face w will become 
large too much. Therefore, when the power of a laser beam is fixed, it is difficult to fix exposure side 
power and to make pit width of face w into homogeneity. 

[0006] In addition, invention which carries out adjustable [ of the pulse width of the exposure pulse for 
PURIPITTO formation ] is indicated by JP,7-85504,A. However, in order that the pulse width adjustable 
in this case may raise the linear density of a pit train, it makes it the contents to carry out contraction 
amendment of the pulse width of the exposure pulse for forming a PURIPITTO train with the gap 
between pits smaller than the diameter of a spot of the laser beam for playback, and does not solve the 
above-mentioned technical problem. 
[0007] 

[Means for Solving the Problem] After it forms the photoresist film on a substrate, invention according 
to claim 1 irradiates the laser beam based on an exposure pulse at this photoresist film, by forming and 
developing PURIPITTO, in the approach of manufacturing optical disk original recording, forms 
PURIPITTO by the exposure pulse longer than the exposure pulse for die length of PURIPITTO, and - 
divides an exposure pulse into plurality about PURIPITTO more than predetermined die length. Even if 
it is the case where this performs high-density PURIPITTO formation, since an exposure pulse is given 
for a long time, it is formed as the die length of short PURIPITTO, and the dimension of a convention of 
width of face. Moreover, about long PURIPITTO, since the exposure pulse for forming this is divided 
into plurality, it does not happen that the power of the laser beam on the photoresist film becomes 
superfluous, and the width of face becomes larger than a regular dimension, but it is formed as the die 
length of long PURIPITTO, and the dimension of a convention of width of face. Therefore, PURIPITTO 
is formed with high precision. Here, the power of a laser beam becomes superfluous and "predetermined 
die length" means the die length of PURIPITTO which will be formed in the width of face more than a 
regular dimension, if an exposure pulse is not divided. 

[0008] Invention claim 2 and given in three defines the contents of the divided pulse width. That is, 
invention according to claim 2 is pulse-separation TOFF of the exposure pulse divided when setting to d 
the diameter of a spot of the laser beam which irradiates on the photoresist film and setting exposure 
linear velocity to v. It is the pulse width TON of the exposure pulse which it is made to fill d/(2v) 
<=TOFF <=d/v, and was divided when invention according to claim 3 set a reference pulse to T. It was 
made to fill T<=TON <=3T. Here, reference pulse T is a pulse used as the pulse width criteria of the 
exposure pulse for forming PURIPITTO, and PURIPITTO of the die length of nT is defined as nT. For 
example, reference pulse T about PURIPITTO of the die length of 3T turns into 3T. Of such a definition 
about the contents of the divided pulse width, long PURIPITTO is formed in proper width of face and a 
proper configuration. 

[0009] Invention according to claim 4 irradiates the laser beam based on an exposure pulse at this 
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photoresist film, after forming the photoresist film on a substrate, and in the approach of manufacturing 
optical disk original recording, shorter PURIPITTO strengthens power of a laser beam by forming and 
developing PURIPITTO. Therefore, in case short PURIPITTO is formed, it does not fall, the power, i.e., 
the exposure side power, of the laser beam to which the photoresist film is changed, but the die length 
and width of face are formed as a regular dimension. 

[0010] Invention according to claim 5 irradiates the laser beam based on an exposure pulse at this 
photoresist film, after forming the photoresist film on a substrate, and in the approach of manufacturing 
optical disk original recording, the back end weakens power of a laser beam in one PURIPITTO by 
forming and developing PURIPITTO. Therefore, during one PURIPITTO formation, it does not change, 
the power, i.e., the exposure side power, of the laser beam to which the photoresist film is changed, but 
PURIPITTO is formed by uniform width of face. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of the first of this invention is explained based 
on drawing 1 thru/or drawing 4 . The optical disk original recording exposure machine 1 is shown in 
drawing 2 . After this optical disk original recording exposure machine 1 deflects suitably the laser beam 
LB with a wavelength of 457.9nm by which outgoing radiation was carried out from the Ar+ laser tube 
2 by two or more mirrors M, passes the first A/O modulator 3 and the second A/O modulator 4 and 
extends that beam diameter by the beam expander 5, it is structure which irradiates the photoresist film 8 
used as the optical disk original recording which carried out incidence to the objective lens 6 of NA=0.9, 
and was set on the turntable 7. Here, the first A/O modulator 3 sets up the power of a laser beam LB, 
and the second A/O modulator 4 carries out on-off control of the laser beam LB. It depends for the on- 
off control of the laser beam LB in the second A/O converter 4 on the source 9 of a signal connected to 
this second A/O converter 4. That is, this source 9 of a signal is structure which carries out eight-to- 
fourteen modulation of the original digital data, and outputs the exposure pulse of predetermined die 
length to predetermined timing. 

[0012] On the other hand, optical disk original recording is the thing of photoresist film 8 configuration 
which the photoresist and formed it after spreading and within 90-degree C clean oven with the spin coat 
method on the glass substrate which was ground and washed, and which is not illustrated. [ for 30 
minutes ] The photoresist film 8 after BEKU has 1000A thickness. To such photoresist film 8, the 
optical disk original recording exposure machine 1 is set up so that a laser beam LB may be irradiated 
by exposure linear velocity 2.4 m/s, track pitch 0.74micrometer, and power 6mW. 
[0013] Subsequently, the exposure control by the optical disk original recording exposure machine 1 is 
explained. The source 9 of a signal of this optical disk original recording exposure machine 1 outputs an 
exposure pulse longer than the exposure pulse for die length of PURIPITTO 10 formed in the 
photoresist film 8. Specifically, the source 9 of a signal outputs the exposure pulse of the die length of T 
(n+alpha) to the die length nT of PURIPITTO. In this case, about PURIPITTO 10 of the die length 
beyond 5T, an exposure pulse is divided and outputted to plurality. In this case, pulse-separation TOFF 
of the divided exposure pulse It is d/(2v) <=TOFF <=d/v. However, d is the diameter of a spot of the 
laser beam LB irradiated on the photoresist film 8, and v is exposure linear velocity. Moreover, the pulse 
width TON of the divided exposure pulse is T<=TON <=3T. By making such exposure control, 
PURIPITTO 10 is correctly formed as specification. Hereafter, the reason is explained. 
[0014] First, it is formed as the die length of short PURIPITTO 10, and the dimension of a convention of 
width of face by giving an exposure pulse for a long time. For example, for formation of PURIPITTO 
10 of the die length of 3T, the laser beam LB based on the exposure pulse of the die length of T 
(3+alpha) is irradiated by the photoresist film 8, and the laser beam LB based on the exposure pulse of 
the die length of T (4+alpha) is irradiated by the photoresist film 8 for formation of PURIPITTO 10 of 
the die length of 4T so that it may illustrate to drawing 1 . Therefore, it is formed as the die length of 
short PURIPITTO 10, and the dimension of a convention of width of face. Moreover, about long 
PURIPITTO 10, since the exposure pulse for forming this is divided into plurality, it is prevented that 
the power of the laser beam LB on the photoresist film 8 becomes superfluous. Therefore, it does not 
happen that the width of face of PURIPITTO 10 becomes larger than a regular dimension, but long 
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PURIPITTO 10 is also formed as the dimension of a convention of the die length and width of face. For 
example, for formation of PURIPITTO 10 of the die length of 5T, an exposure pulse is halved and the 
exposure pulse is quadrisected for formation of PURIPITTO 10 of the die length which is 14T so that it 
may illustrate to drawing 1 . Thereby, the width of face of all PURIPITTO 10 is formed by the pit width 
of face w as a convention. In addition, since the exposure pulse for formation of long PURIPITTO 10 is 
divided into plurality and one unit is short, the exposure pulse is given for a long time also to long 
PURIPITTO 10. For example, for 5 PURIPITTO 10 of the die length of T (5+alpha), the laser beam LB 
based on the exposure pulse of the die length of T is irradiated by the photoresist film 8 the exposure 
pulse of the die length of T, and for 14 PURIPITTO 10 of the die length of T (14+alpha) (refer to 
drawing 1 ). 

[0015] next, pulse-separation TOFF in the exposure pulse into which drawing 3 was divided relation 
with PURIPITTO 10 of 9T three typical pulse-separation TOFF(s) every — it is shown. The pulse 
width of the exposure pulse which divided conditions is 3T and T= 62.5ns. First, pulse-separation TOFF 
When referred to as T/2 [ narrower than d/(2v) ], the effectiveness which divided the ( drawing 3 left- 
hand side) and an exposure pulse has become larger than the width of face w of a convention of the pit 
width of face of the present **** and PURIPITTO 10. Next, pulse-separation TOFF If TOFF =T larger 
than d/v ( drawing 3 right-hand side), the configuration of PURIPITTO 10 will have been narrow. On 
the other hand, pulse-separation TOFF When referred to as 3T/4, PURIPITTO 10 with good (center of 
drawing 3 ) and pit width of face w was obtained. The reason is pulse-separation TOFF. I am understood 
by considering the distance which the spot of a laser beam LB moves in between (refer to drawing 4 ). 
That is, if the diameter of the spot LS of a laser beam LB is set to d, it is pulse-separation TOFF. The 
distance L which the spot LS of a laser beam LB moves in between needs to be d/2 <=L<=d as 
conditions which obtain good PURIPITTO 10. It is because exposure side power runs short if it 
becomes superfluous, the power, i.e., the exposure side power, of the laser beam LB to which the 
photoresist film 8 is changed, and migration length L becomes long rather than d if the migration length 
L of Spot LS is shorter than d/2. For example, it is pulse-separation TOFF so that it may illustrate to 
drawing 4 . It is LI with the spot LS of a laser beam LB longer than d in between. If it moves, the vena 
contracta will arise in the configuration of PURIPITTO 10. Therefore, pulse-separation TOFF Being set 
as d/(2v) <=TOFF <=d/v are the conditions which obtain good PURIPITTO 10. 
[0016] Next, pulse width TON of the divided exposure pulse If attached, when pulse-separation TOFF 
was set to 3T/4, in pulse width TON =5T, the width of face of PURIPITTO 10 sufficient in pulse width 
TON =T was not obtained practically equal with a pulse train, but good PURIPITTO 10 was obtained 
pulse width TON =3T. That is, pulse width TON Being set as T<=TON <=3T are the conditions which 
obtain good PURIPITTO 10. 

[0017] The gestalt of operation of the second of this invention is explained based on drawing 5 and 
drawing 6 . The gestalt of this operation also uses the optical disk original recording exposure machine 1 
in the gestalt of the first operation. Therefore, about this, the same sign shows the same part, and 
explanation is also omitted (setting in the gestalt of the third operation the same). 
[0018] The exposure control by the optical disk original recording exposure machine I is explained. The 
laser beam LB for the first A/O modulator 3 of this optical disk original recording exposure machine 1 
to form PURIPITTO 10 of short die length sets up that power strongly, for example, the power for 
forming PURIPITTO 10 of 13T or 14T about the power P of the laser beam LB for PURIPITTO 10 so 
that it may illustrate to drawing 5 - PI ****** ~ the power for forming PURIPITTO 10 of 3T or 4T to 
setting up - PI P2 [ strong ] ** it carries out ( drawing 5 left-hand side). Thereby, the power of the 
laser beam LB for forming PURIPITTO 10 of 3T or 4T is PI. To the die length of PURIPITTO 10 and 
the dimension of width of face becoming small in the case of the conventional method set up ( drawing 
5 right-hand side), by the method of the gestalt of this operation, even if it is PURIPITTO 10 of 3T or 
4T, the die length and width of face are formed as a regular dimension. 

[0019] The reason is explained based on drawing 6 . Drawing 6 is a graph which shows PURIPITTO 10 
of die length (3T and 1 IT) which is different in the power P of the laser beam LB for forming 
PURIPITTO 10, and relation with the pit width of face w of PURIPITTO 10. As shown in drawing 6 , 
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even if it is PURIPITTO 10 of which die length, the power P of a laser beam LB and the pit width of 
face w have the relation of direct proportion. That is, if Power P becomes small, the pit width of face w 
will become narrow. On the other hand, even if it is the same power P, when forming short PURIPITTO 
10, the pit width of face w will become narrow rather than surely long PURIPITTO 10. For example, 
power PI When forming PURIPITTO 10 by the laser beam LB, at PURIPITTO 10 of 1 IT, it is the pit 
width of face wl. At PURIPITTO 10 of 3T, it is wl to being obtained. Narrow w2 Only pit width of 
face is obtained. On the other hand, even if it is PURIPITTO 10 of 3T, the power of a laser beam LB is 
P2. It will be wl if it becomes. Pit width of face is obtained. That is, it is the power for forming short 
PURIPITTO 10 of 3T or 4T grade PI P2 [ strong ] According to the method of the gestalt of this 
operation to carry out, PURIPITTO 10 of a regular dimension (for example, pit width of face w) is 
obtained irrespective of the die length of PURIPITTO 10. 

[0020] The gestalt of operation of the third of this invention is explained based on drawing 7 . As 
exposure control by the optical disk original recording exposure machine 1, the first A/O modulator 3 of 
this optical disk original recording exposure machine 1 weakens power of a laser beam LB for that back 
end in one PURIPITTO 10 ( drawing 7 left-hand side). That is, when the power of a laser beam LB is 
fixed, it goes up showing a rising tendency, the power, i.e., the exposure side power, of the laser beam 
LB to which the photoresist film 8 is changed. For this reason, as for PURIPITTO 10 formed of such 
exposure side power, the pit width of face w becomes large like that back end ( drawing 7 right-hand 
side). On the other hand, the rise of exposure side power is suppressed because the back end weakens 
power of a laser beam LB in one PURIPITTO 10, and PURIPITTO 10 is formed by uniform width of 
face. 
[0021] 

[Example] For a start, with the second and the optical disk original recording exposure machine 1 of the 
gestalt of the third operation, the artificer of this application etc. manufactured optical disk original 
recording, he reproduced the optical disk substrate through manufacture of La Stampa illustrated from 
neither of this optical disk original recording, formed the reflective film on this optical disk substrate, 
irradiated the laser beam for playback, and measured that regenerative signal. Consequently, in the 
optical disk substrate based on the gestalt of the first and the second operation, the modulation factor of 
3T pit improved from 0.08 to 0.17 as compared with the conventional method. Moreover, in the optical 
disk substrate based on the gestalt of the third operation, the modulation factor of 3T pit improved from 
0.08 to 0.16 as compared with the conventional method. And in the optical disk substrate based on the 
gestalt of the third operation, the variation in pit length and tooth-space length decreased, and the 
improvement of a jitter was found. 
[0022] 

[Effect of the Invention] Since invention according to claim 1 forms PURIPITTO by the exposure pulse 
longer than the exposure pulse for die length of PURIPITTO and divided the exposure pulse into 
plurality about PURIPITTO more than predetermined die length Even if it is the case where high- 
density PURIPITTO formation is performed, an exposure pulse can be given for a long time, and it can 
form as the die length of short PURIPITTO, and the dimension of a convention of width of face. 
Moreover, about long PURIPITTO, superfluous supply of exposure side power can be prevented by 
division of an exposure pulse, and it can form as the dimension of a convention of the die length and 
width of face, therefore PURIPITTO can be formed with high precision. 

[0023] When invention according to claim 2 sets to d the diameter of a spot of the laser beam which 
irradiates on the photoresist film and exposure linear velocity is set to v, Pulse-separation TOFF of the 
divided exposure pulse It is made to fill d/(2v) <=TOFF <=d/v. Invention according to claim 3 Pulse 
width TON of the exposure pulse divided when setting a reference pulse to T Since it was made to fill 
T<=TON <=3T, long PURIPITTO can be formed by proper width of face, therefore PURIPITTO can be 
formed with high precision. 

[0024] Since shorter PURIPITTO was made to strengthen power of a laser beam, in case invention 
according to claim 4 forms short PURIPITTO, it can prevent the fall of the exposure side power, it can 
form it as the dimension of a convention of the die length and width of face, therefore can form 
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PURIPITTO with high precision. 

[0025] Since the back end was made to weaken power of a laser beam in one PURIPITTO, invention 
according to claim 5 can prevent change of the exposure side power under one PURIPITTO formation, 
and can form PURIPITTO by uniform width of face, therefore can form PURIPITTO with high 
precision. 



[Translation done.] 
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